Targeting of sebaceous glands by δ-aminolevulinic acid-based photodynamic therapy: An in vivo study.
Wide application of ALA-PDT for acne is limited due to relative strong side effects, such as pain and erythema. The objective of this study was to establish a protocol for ALA-PDT that would provide specific destruction of sebaceous glands at the lowest concentrations and shortest contact times of ALA. The rhino (hr(rh) hr(rh) ) murine model, an experimental acne model, was used in this study. A freshly prepared hydrophilic ALA hydrochloride ointment (2.5%, 5%, and 20%) was applied to the backs of 16-week-old male rhino mice. The fluorescence intensity (FI) of ALA-induced protoporphyrin IX (ALA-PpIX) on the skin was measured by spectrofluorometry. Skin samples were taken at 1, 2, and 4 hours after ALA application to determine the tissue distribution of ALA-PpIX by fluorescence microscopy. Light irradiation was also performed with a broadband light source (600-1100 nm, 15 J/cm² , 60 mW/cm²) with subsequent histological examination 1 day after treatment. Prominent increases of ALA-PpIX were observed 1 hour after application of 5% and 20% ALA, while no increase was observed with 2.5% ALA until 2 hours. A direct correlation was found between ALA concentration and ALA-PpIX FI. While no fluorescence was detected 1 hour after application of 2.5% or 5% ALA, 20% ALA produced a strong fluorescence in the epidermis, utricle walls, and sebaceous glands. Histological evaluation showed no damage to skin treated with 2.5% ALA-PDT incubated for 1 hour. Damage was still focused within the sebaceous glands with longer incubation times. Increased ALA concentrations resulted in more prominent damage to the epidermis and sebaceous glands, with deeper damage to the dermis when longer incubation times were used. Focused damage of sebaceous glands can be achieved with ALA-PDT when low concentrations of ALA (2.5-5.0%) and short incubation times (to 2 hours) were used.